Cleavage of mitogen-activated protein kinases in human neutrophils undergoing apoptosis: role in decreased responsiveness to inflammatory cytokines.
Extracellular signal-regulated kinase (ERK) and p38 mitogen-activated protein kinase (MAPK) are major signaling molecules activated in human neutrophils stimulated by cytokines. Both molecules were cleaved at the N-terminal portion in neutrophils undergoing apoptosis induced by in vitro culture alone or treatment with TNF and/or cycloheximide. The cleavage of both molecules was inhibited by G-CSF and benzyloxycarbonyl-Val-Ala-Asp-fluoromethylketone, a caspase inhibitor, both of which can inhibit neutrophil apoptosis. In a cell-free system, ERK and p38 MAPK were not cleaved by recombinant caspase-3 or caspase-8 while gelsolin was cleaved by caspase-3 under the same condition. The cleavage of both molecules appears to be specific to mature neutrophils, since it was not detected in immature cells (HL-60 and Jurkat) undergoing apoptosis, indicating that proteases responsible for the cleavage of both molecules may develop during differentiation into mature neutrophils. Concomitant with the cleavage of ERK and p38 MAPK, GM-CSF- and TNF-induced superoxide release, adherence, and phosphorylation of ERK and p38 MAPK were decreased in neutrophils undergoing apoptosis. In addition, GM-CSF- and TNF-induced superoxide release and adherence were inhibited by PD98059 MAPK/ERK kinase inhibitor) as well as SB203580 (p38 MAPK inhibitor), suggesting possible involvement of ERK and p38 MAPK in superoxide release and adherence induced by these cytokines. These findings indicate that ERK and p38 MAPK are cleaved and degraded in neutrophils undergoing apoptosis in a caspase-dependent manner and the cleavage of both molecules may be partly responsible for decreased functional responsiveness to inflammatory cytokines.